Effects of monolaurin on ruminal methanogens and selected bacterial species from cattle, as determined with the rumen simulation technique.
Before being able to implement effective ruminal methane mitigation strategies via feed supplementation, the assessment of side effects on ruminal fermentation and rumen microbial populations is indispensable. In this respect we investigated the effects of monolaurin, a methane-mitigating lipid, on methanogens and important carbohydrate-degrading bacteria present in ruminal fluid of dairy cattle in continuous culture employing the rumen simulation technique. In six experimental runs, each lasting for 10 days, four diets with different carbohydrate composition, based on hay, maize, wheat and a maize-wheat mixture, either remained non-supplemented or were supplemented with monolaurin and incubated in a ruminal-fluid buffer mixture. Incubation liquid samples from days 6 to 10 of incubation were analyzed with relative quantitative polymerase chain reaction (qPCR) of 16S rRNA genes to assess monolaurin-induced shifts in specific rumen microbial populations in relation to the corresponding non-supplemented diets. Monolaurin completely inhibited Fibrobacter succinogenes in all diets while the response of the other cellulolytic bacteria varied in dependence of the diet. Megasphaera elsdenii remained unaffected by monolaurin in the two diets containing maize, but was slightly stimulated by monolaurin with the wheat and largely with the hay diet. The supply of monolaurin suppressed Methanomicrobiales below the detection limit with all diets, whereas relative 16S rRNA gene copy numbers of Methanobacteriales increased by 7-fold with monolaurin in case of the hay diet. Total Archaea were decreased by up to over 90%, but this was significant only for the wheat containing diets. Thus, monolaurin exerted variable effects mediated by unknown mechanisms on important ruminal microbes involved in carbohydrate degradation, along with its suppression of methane formation. The applicability of monolaurin for methane mitigation in ruminants thus depends on the extent to which adverse effects on carbohydrate-degrading bacteria actually impair the supply of digested carbohydrates to the animal.